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POLISH ACADEMY OF SCIENCES
INSTITUTR OF NUCLRAR REBSEARCH

PROPERTIES OPF SEDIMENTS OF SPARINGLY SOLUBLE COMPOURDS
OBTAINED BY A VEBRY SLOW PRECTPITATION TECHNIGUE

O WLASNOSCIACH 0SADOW ZWIAZKGW TRUDNO ROZPUSZCZALNYCH
OTRZYMYWANYCH TECHRIKA BARDZO POWOLREGO STRACAKIA

O CBOHCTBAX OCAIKOB TPYJIHO PACTBOPEMHX COEﬂBEHHﬂ
TONYYEMHX TE)%%KOR O‘I?&b MERJIEHHOT'O QCAXEEHRS

by

Tadeuse Adamski

Abstract

A new technique of very slow precipitation
of sparingly soluble salts has been described.
¥ith the aid of this method sediments of crys-
tallites of barium chromate have besan obtained.
The 4ifferent shapes of the crystaliites ars
supposed to be formed due to the presence of
impurities of reagents, acting as specific
crystallization certres.

A numbder of characteristic fsatures have
been cbserved and described, e.g. offects which
are supposed tc be radiation effects provogqued
by traces of radium in chromates.
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Streszczenie

Opisanc nows technike bardzo powolrego stra-
cania osaddw solil trudno rozpuezcizalnych.. Spo-
sobem tym otrtymanc osady krystalitss chromianu
baru, ktdrych rétne poetaci prryoisuje sie¢ obec-
nofci zaniecgysezczernl w rozteorach reagentiw two-
rzacych specyficzne oérodkl krystalizacji.

Zaobserwowano i cpisano szereg charakterys-
tycznych zjawisk, a m.in. efekty, ktdre uwata
sie za uszkodzenis radiacyjne, a ich wystepoas-
nie przypisuje sie dzialtaniu £1adiw radu cbec-
nege w chromiansch.

Coxepxanxe

On¥caio BOBYD TEXHEXY OYEHb MEXAEHHO-
FO OCAXXEHNS OCAIXOB TPYXAC DACTBOPHMHX
coxe. JTHM crnocoCOM NOAYUEHO OCAXKM KpHC-
TAAAMTOB XpoMaTa Capuf. [Ipexnoraraercs,
YT0 pASEMe BNXIM 2TKX KPRCTAANMTOB CO3XANM
GARTOXADEA OAPRCYTCTBMD DA3HHX HpmMecell pe-
AXTKBCE, XeACTBYDNEX KAK clnenxdmuecxme Xpuc-
TEANRIAUAORHEE OEHTPH.

HaGxpraskch ® OMMCAHH XapAKTEPHCTNWEC-

KKe fBAeBnA & wexxy 3tuM 3ddexTH, KOTOpHE
CSYHTALTCH DAXNAUXOKHHMY NOBPEXICHMAMK DK -
CYTCTBXE KOTODMX MNpSNucHBaeTCcAd XeHCTBND
CAXCXOE D&AXKA, NPDRCYTCBYDEETO B XpOMATAX.
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Pﬂainhtion of -y-rln:l: -o).nbln Compounds iz & frzoummt
operation in the tsolmology of unntun. Por instence, 1t 1s
employed with regard to sparingly soluble calcfuz, BAghensiys, ar
amwonius salts of polyursnyl aocids, urenium dihydroteiratlioride,
uraniua trioxide and tetroxide, and complexes of Lrupiu~ with
crea. Interesting fs the very sslective rescti~p 8f uwBulizr tatrc.
xide precipitation ‘ il

uoztqu)z + neoz - uc4 . ?uxcj

which makes it possible 1~ Fr2pare uraniur cogpounie ¢ very Sig-
purity for nuclear fuels. In this resstion, trz u-ar) .. tetrodd de
ie obtained as a light-yellce sparingly sclub.e cedinant. Uraaily
though, it is amcrphous, which does Lot prescte sepu-~ation of
impurities. Ancthar example of precipitation pro-agsses 1. pari fi-
cation of the waste waters of uranium ore contentration. e
waters contein treces of uranium ani lerivative raifoa:tive a,c-
menis, the latter being removed by coprecipitaticn with ace~szory
sparingly soludle salte. Precipitation of sparfingly soludl~ som-
pounis i{s & process frequantly employed 4n cherizal techaclogy
and 19 also of furdamental importanze in ansalytica, :‘heaystry. Tn»
procssses are usunlly very rapid and are ag yet little ke i
spite of numerocus studies.

Frok a list of the uses of these processes in snly one tacn-
nology, wvis., thet of uranivm, it may olready be seen that they
are extensively applicabls.

~ The quest for means of cbtainimg ursmium ccepounde of ver)
high purity with the sid of precipitation techniques has called
atteation to the fact that the perameter of time, which should be
very isportant, is on the shole lnsdequately considersd in work an
pruipitntioi. Vhem the physics of these proczessesz is contemolated
it should be noted that precipitatios ylelds rether large JuAnt{-
ties of tht solid phase within a relstively short tine. It is pos
eible for tlu 80lid phase to develop in sither mm ordered, crystal-
line, or a chaotic, amcrpbous form. Por the ordered form to develop,
‘& suttable period of time must be sllowed. Partherworoe, aacount
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must be taken of the fact that the developmemt of the selid phage
1s s process, in which succeseive amousts of the selid ferm first
and foremost on the surfaces of the first-foraed sclid phase.
Heoce, the rate of predipitatfon should be sdjusted sccording to
the urea of such surfeices, if new ones are not to develop spom-
taneocusly. Purthermore, oydinary -coﬂitio-n of precipitation make
st ispossible for an equilibrium betssen the developing solid

phase and the 11quid phase to become established, and slso prevent
an ejuilibrius in she eolution 1teslf in the oase of more complica-
ted reastions. local ocomditions of consentration and pi may in some
cases osuse seversl solid pbases to ssparate, even though only ons
should exist under the given conditions. In sarlier, joint work
with P.Mache [1] om the precipitstion of nedtral caloium arsemate,
this was found to be attended by separstion of the sparingly so-
luble arseastes

Calaw0,, t:;,(uc:‘)2 and m,(m-o‘)z-c:-(oa)2

‘ whem precipitation mes repid, evem though the reagenis were added
tn steiehiemetric proportions with reference to the tridasic arse-
nate. The egually kmowa Wt 1ittle explered processes of copreci-~
pitatisn sight be explained sisilarly, it sesss, sssuming that
foreign swbstances, either entreined sechsnically or adeerbed on
essriter foreed surfaces, bdecome sovered hy new layers of the sudb-~
stance precipitated amd trapped firmly as impurities.

IS appeared, tharefore, that by sdding the precipitant very
llO:IIJ gonder vigorcus stirring, aad theredy slowing the fermation
of the selid phase, it sheuld be possible to odiaim purer and
better oryl_tnl.usad‘ compounds, which would filter and settle well.
Por the same reason the rsagent should de added in s mors diluted

‘ form im order to slow its introduction evem further and preveat
local stroag supersaturations. Essentislly. precipitation is crys-
tallizafion and should also be assumed to iavolve conditions of
setastable supersaturation (Miers’s theory), which promote sore

ordered deposition of the solid phase owing to some delay in 1ts
formation.
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A related sudject has already besm studied by P,.P. von
Weimarm f2,3]. He imvestigated precipitation of berium sulphats
and the character of the precipitats in relation to the degree
of the supersaturation of the solution. Shem very hd:ly diluted
solutione of sulphates end berium salts {(6.00005 - 0.00017 ¥ )
are mizxed no precipitate is formed, evem though the sclution be-
ocomes supsrssturated for barium sulphate. With 0.0017 X oolutionn
a precipitate is obtained withim severel seconds. When C.CC17 -
= C.75 N solutions are used, the precipi{tetes are composed azcording
to von Weisarn of crystalline "skeletons®, whereas still higher
concentreations afford amorphous precipitates. R.B.Pischer {nves-
tigated the =ffect of reagent concentyation on the form of barium
sulphate pmxpiutn and particle size. He found ‘tha® with very
high dilutions of the reactants {0.0026 K) precipiiates are ob-
tained that pase through snslytical filters {the particles are
4.) microns in aize), whersas more concentrated solutions (0.C26M)
yield orystallites 16 microns in dismeter. Much research is devotaed
to methods of cbtaining well-filtering precipitates of barius sul-
phate (5 - 10]. & poirnt importent in snalytical work. PBut in
amalytic chemistry eaphasis 1s on the repidity of precipitation,
which in effect, though, does not mee¢t the requirements referred
to bafore. Ancther group of analytical research is concerned with
the techaique of homogensous precipitation by precipitants produces
"in eitu” {11 - 22]. In this work, too, time is not s matter of
copesyn and the resction runs the full course within some socres of
minutes at the most. Recommended analysiosl procedurss specify only
the solution temperature necessary for precipitation to be caused,
®.g., by urea hydrolysis, and the actual resction undoubtedly pro-
Seeds within a time appreciadly shorter than that needed to heat
the solution to the required temperature. The kinetics of precipi-~
tate formstion was investigated many times and by various methods
[8, 23 - 30]. Dut 12 thess ceses precipitation elso took place
with the wsual velooity. 3ome authors recorded orystallites, their
shapes being interpreted gnriou.l: and attributed either to the
concentration or the p¥ of the solutions [2, §, 31 - 36]. Much
like in the case of crystallisation processes, considerudls atten-
tien 18 devoted in this field to orystallizaticn nuclet [3‘7] '

’ 3
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of posipltatien [24, 26, 30, 3 - 48]. e lattec chow that Ghem
sronipitatisn deging, melel slvendy egint, thelr sise having been
sstimmted 4n ons of the stuites o} 10" " g+ €Clessly assestated
with the probvlem of the presipitation of spaxiagly ssluble eom-

- pounds ond st the same time of the purity of the presipitates ia
the phamopensa ¢f coprssipitaties, espesislly important u the
purification of radisactive wastes. Phis is dealt by the oehool of
Chlepin and in many of the publicatiens listed in the Mbliogrephy
{¢7 - 12].

" * Yne new technigme preswatly to de deserided of very slew
precipitatien, shieh bes been developed eu the basis of the driefly
surveyst motions on thes formatioa of the selid phase ia yrecipita-
tion ‘processed, seems te lemd itwslf well fer detailed studies on
the osurse of thess prosssses and odservation of scme previcusly
" anksown phenodeds. '

Appovetus. The apperatus reproduced im Pig.l represmmts the
1stest vireien devedoped iz the sourse of the cxperiamss. fhe fum-
denentil slonsat of the apparatus is the sixer, whiech osnzist of
o' glovn tive (1), 2540 mm aeross and yeughly 600 um long, ‘e

7 e Yettei part of which 18 welded the oapiliary (2) ae am atr

fead. %8¢ inner tads (3), 8-10-wm atross, is fresly saspended

" g’ s i’ platinem vire iaside tude (1). When the apparstes is ia
Spevation, the sif fed throwgh the eapillary (2) wadles wp through
thve {I),  Sausing the liquid in the apparatus $o cirsulate inten-
#vely &t o wniforn rate. The Mettom is suttadly shaped te prevent
sedinmtation. The overflow (4) emadles any excess of the solution
" $o dreis 4190 the fraction sollector (5), which is comtrolled by
a elock-work w0 st as to canae the rsceiver vessel (6) to we
cjmuged hourly. The precipitant flows from the l-litre ln';oitc
Bettls(T) shrough the filter (8) and the limitiag captllery (9)
inte the reastor {1). The orifice of the capillary (9) is immersst
s 1fttle Pelow the surface of the solutioa. The mierapipeste (10)

* serya* for metéring the flow of the reagent from the Bestle (7).
 @riore the apparatus Ls put in eperaticn, tha vesctor (1) is

4
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f11led with a stock solution (se far a 5 % sslutiea of K,Cr0 -
was usial) and the air supply ie turned em. Next, the socks (11)
and (12) are opened to releass the presipitapt fdm the dettle
(7), the limiting capillary (9) being s0 chosan &a to ensure
the required flow rate at fully opened cocks. The fliow rate ocan
be motered with the aid of the micropipette (10)¢ when the cock
(11) 1s Surned off the rsagent centinues to issue at the same
rate, but only from the micropipette {10), and the flow velocity
can be determined with the aid of a stop-watch. The reagert wae
usually & 0.05 percent solutiom of BaCl2 or Ba(NOJ)z, and thre
flow rate, 0.2 ml/min. An assemdly of six such apparatuses is
shown in Phot. Bo.25.

In the fiPst trials, carried out jlointly with S.Rykowwid

[71), an spparatus built somewhat differently dut on tha same
principles was used. In experiments with barium chromate uwsad es
a wodel substance for inve-'igating the processes in peint, pre-

.. .ation with a dilutes ‘'olution of barium chloride wse found
to yield solids compose’ .f minute crysiallites of the kind refer-
red to by von Veimarn s . “cryatallipe skeletons™ (Phots.i and 2).
The crystallites had a strongly developed surface ares cwing to
pumerous dendritic ramifications; hence, this technigue was un-
likely to viald solids of high purity. Basically, howevar, tic
work showed there was justification for the view that the solid
phase can develop in this process in a more ordersd meaner. Owing
to the general importance of precipitation processen irn the tech-
nelogy of ureniwe and octher elements,” the process wis invrestigated
sore closely with the aid of the new techaique cutlinsd befors.
After the precipitation technique had been improved, the arystsl -
lites were noted to have an unusually sysameirioal shape (Phots.
3 -~ 16), which was well reprodueibls (Phots. 9 - 10), wsnd to
settle readily. The present report describes soms ¢f the pheno-
aena noted, an explanation of which will be given in subssquent
commuonications.
i Bariua ehro-nft. which wes used as a model substance for
studying prscipitation processes, proved a very suitable msterial
_ginee §% forms flat crysiallites coavenisotly exasined upder
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a microscope. Barium phosphate, BaJ(PO‘)Z. yields under the
game conditions three-dimensional crystallites in the form of
four rods starting from a single point towards the vertices of
a regular tetrahedron. Bariusm carbonate and sulchate alsc ytald

three-iimensional crystailites difficult tc examine undzar an

ordinary microscope.

The structure and symmetry of all -“rystallf{tae: inldicater
that zrowth began invariabl; frcu 2 single central poin-t. Ususaily
there is a distinct central bedy, whicn is undoubtedly the crystal-
l1ite gucleus (cf. Phots.?! - 16). Tf visible under the mi:ro-
acone, tha nuclei have dimensi~ns of t-2 opder of 0.° - *.C mic-
rcn, consequently aisc a mese of the nrder of 1C—12 tc 30-:5 4
and lasse. These dimensions spproach thosae of the*auclet postulated
by other authors on the evidence of stuldies on: the kine;ics of
precipitation processes. The extracrdinarily rsgular shane of the
crystallites proves that t"e nuclei. toco must be regular and sym-
metrical in shape. In some cases thsre {3 evidence of two-stage
nucleation, with the gsymmetry of the .larger nuclaus zlearly dis-
cernible ({cf. Phots. 15 and 16). With a view tc obtaining = con-
firmation of the visual observatione and tne view on the decisive
role of nuclel in the growth cf crystaliitesa, experiments on the
following lines were made. Barium "hr-mate wes precipitated during
24-48 hours from a sclution of potassiur chromate according tc the
toechnique and in the apparatis already deacribed. The =sclid was
filtered off, and precipitation was repeated. In this aay s num-
ber of fractions of the precipitate were obtained, which differed
from each other distinctly in character. A5 a genersl statemsnt wo
may say that the first-formed crystallites are invariably muckh
more diverse in form. The course of the phencmena observed during
repeated precipitation from the same sclution ccrroborate the '
surmise that crystallites form on nuclei, which consist of the
natural impurities of potassium chromate. Identification of some

of the nuclel will be damnlt with further below.

Another iamportant obeervation concerna the stability cf the
oerystallites. They are rather resistant to mechanical action, an!

kept in a solution they underge no recrystallization. Various
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Bamples are kept in our laboratory since over four years, but ne
changes can bs noted. The crystallites may be safely washed with
pure water, dried, and storad. In this case tco no changes can
be noted, which shows that tha crystal lattice produced is the
most stalle under the conditions describad,

¥hile the pressnt work was in progress, another was started,
Jointly with R.Preytycka, on co-precipitation of radium and barium
chromates. ¥ith the same ides om the formation of the solid phase
in mind, the technique described im the present report was employed.
In this case barius ohromate was obleined in the form of simple
straight prisms [72]. Inside these crystals there developed two,
sometimes four symmetrieally arranged spots (Phot.17), considered
firet as gas bubbles, which eventually burst the crystal {cf. Phot. 18).
Hence, barium chromate crystals probably form on nuclet provided
by microcrystala of the less soludble radium chromate. In the course
of radioactive fisaion, readium produces the so-called radiation
iammg>, which gives rise tc the observed "za3 bubbtles”. 1In the
earlier stages of the process, and protatly also when ithe amount
cf radium is exceedingly minute, merely two dark dots aras noted
instead of the ™bubbles™. Owing to thair characteristic apoear-
anca, this kind of barium chromate crystals are readily distin-
guished frox onthers and identif{ad (Phots. 19, 22, 23). They are

now the subject of detafled investigations.

In the ccurse of work on multiple precipitation of ordinary
chemically pure potassium chromate, the removal of several frac-
tions of crystallites was invariably followed by the appearance of
the simple straight and characteristic priasmatic cryatala of the .
"radium™ type, which showed evidence of similar radiatiocn damage.
This suggests etrongly that the commercial "potassium chromate”
reagent probably contains a minute amount of radium, possibly de-
riviag from the chromite ore. For instance, industrial chromite
ore (esource uncertain) has been fcund to contain O.0008 percent

of urarium, consequently alsc a corresoonding smount of radium.

In some experimenta foreign ions, such as Ag+ and loOi'

ware added. With Ag'-ions. characteristic shapea were obtaine?
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which indicated the formation of double crystallites {(Phots.20
and 21); with molybdenum, crystallites of an altogether differ-
ent shape were obtained (Phot.a). The poin* waether theae
shapea are characteristic for molybdenum or the impurities in

its compounds will be the subject of further investigations.

Tn micrcscony, attention was attracted by the fact that
arvstallites similar in type are often feound in clust=srs, even
thauzh the microscopic slide was prepared under conditicns favcur-
ing uniform mixing of the crystals. The only poasidle intervreta-
tion of this phenomennn was that the particular puclei, ani sub-
sequently the cryastallites ~ere formed on some basis binding si-
milar nuzlet. Investigations have 3o far shoan that this base
might te provided by organi~ subatances {sellulnse from filter
pager :r tis products of :ellulose lesctruction), the fibres pro-
viding such a tave heing invisible unier the microacope. In other
cag2: the base 1s preovided Ly amovrphous substances (e.g., hydro-
xides). If st :recipitate thus prodﬁced ia not removed, the
cryetallites roniiaue tc grow, producirg eventually #nhat is known

in analytlcel chemistry as "flakes" (see Phot.24).
The invzstigations 50 far made have thuc shoen tnat:

(V) czonuilarable slowing of precipitation makes it possible to

ottain crystalline solids, l ‘

(2) the decisive rcin {9 plaved by nuzlei, erich consist of foreign

substances,

(3} different nuclei are not invelved simultanecusly but in a

serteir order of su:icerssinon,

(4) the methrl amplcyed in the presen*t investigations makes it
poseible tc observe the process -f nucleation and precipita-

ticn in gtages,

{5} the method emplcye) enatles thae ruzi:, conseguently alsc im-

purities, toc be eliminated gradunlly, and
(6) the method enables the nuclei, cunsequentily sieo traces of

impurities to be {irntified.

The author ie very much indebte’ to Mr Lech TROJANOWSKI for

hieg patient aid.
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Kot e: Photos Bo0.4,7,8,9,11,%4,15,77 and 18 herve been
performed by the autlk.r in the VEB-Carl Zeise-
Jena /Rast Cermeny/ lat-ratories by means of
thn}éﬁch indebted to ¥ii-Carl Zelss for this
kind sss{stance.
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Phot.1. Barium chromate obtained by
ccnventional precipitation.

Phot.2. Barium chromate obtaimed by
very slow precipitation.
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Sharacteriati: -rape of the
“rystal.

Phot.

o
»

“ 7

Phot.4. Characterietic shape of the
crystal.
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hot. Characteristic shape of the

crystal.

un

Phot.6. “Tharacteristic shape of the
crysta..
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Phot.7. <Charscteristic shape of the
cryastal.

Phot.8. Characteristic shape of the
crystal.
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Mot.10. The shapes are reproducible.
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Phot.11. Crystallite with nucleus.
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Phot.13. Crystallite with nucleus.

Mot.14. Crystallite with nucleus.
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Phot.16. Crystallite with doubdle nuclous.
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Phot.17. -Bariud chromate crystal with
radium nucleus. Note the "radia-
tion damage” caused probadly by
rediuas.

Phot.18. DBerium chromate crystal with
S *radiun” nucleus. Rote the "radia-
tion damage”. . |
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Phot.19. Barium chromate crystallites inter-

spersed with "radium" crystallites.

i VA

Phot.20. Wixed barium-silver oryetollite.
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Phot.25. Apparatuses.
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g NATLURE

Ot tatio alinost contomporary withe the Blind Rive
cotpdomernteon, hesavy ninieral asmend-bgres compibe iy
of modern aspect an widely ddevelope o, andientine ch
the nunerntoyy of the Lkt ores cannot be explivined i
tormix of abmoemal wroosplene conditione . The latest
work on the Serru de dacoluna ore-hody showaelenrly thnt
thie depowit e not alloy wd and that the numevshization was
probabiy emplseed hydrothernaadly ¢ The mecently dis
coversd Ruraan depouts of banket tope gold aesmnm
oren!, the Jocality of which s et vt beon revenslbed,
exhibit both  <ulphihie cpyvinite aaminite: and  oxidee
(magnetite branuerite . phase v he gane conglomeratie
orm-body, demonatrutng hevons o <hsdow of doubt that
tha minerul assciubiagew are of hy deothenaal onigin,

The orthodos ceoloical concoptions on the hiwtory of
the atmosphers have recentiv been reviewed by AL P
Vinogradov® in hisn Vormlsky Memormt fsveture, an
which he concludes that the prinveval atmosphons of
methane, hydrogen and earbon dioxide (akin to the gamx
of metsoritea and of terrestnial rocks of mantle origin such
ne kimborhitew, carbonatites and dunited) lasted only »
relatively short 1ime Probably 1t wan lost in the 1.000
nullion years of the Earth’s history before the eariieat
known rocks carme into beme. AL A Polkanove has lately
observed that even for these earhest Katarchasan rocks
of 3,500 milhon years ago. Lyvell’s principle of actualiem
miay not. wnd xhouid not he rejeeted

O F Davinsos
Department of Goology .
Univemity of St. Andrews

‘Hermal. J D Natwir 198 RSO (1R81:

SDavidawa, C. F . Feon Gesl., B8, 840 (10067;. 83 »nT [04R (1uds, B4
1506 (1969). Miving May 88, 72 (1vSY) 108 6 v, 1OR. =4
(1980).

P White, M. ti | CGrdbarintl Sureey Hesoarrd jua) K o= 0l st Sury
Nashington 2t 1961

‘dhkvorov, V. 4 sl Kovakva, K \
) ftekdurdnt M 1981)

*Viigredov, A P Khomedvsbaya Krolpwtripe Xemis Adad Nauk
Moseuw, j960

Viprray Huduo toofiily, 80

¢ PolBanov, A A, 1 aproty Coudhronclgri o Gewlogi tARBY Naub Mimcow
1941)

Tur orynn of carly Precambran gold uraniam oree

deposits has indred been a controvernial isue. But, an 1
stated licitly in my book, I have bscome convineed
that th:lznmm acquired by hydrothermal processes are
due to younger alterations. These deposite are placers
originally. The hydrothermal alterstions have hean
important in enriching the original placers. They may
even be at the origin of the money value of a given deposait,
and consequently ween ns the most important process by
An aconouniic geologist.
M. . Rurrex
Minernlogical-Geological fustitate.
Univarrity of Utrecht

CRYSTALLOGRAPHY

» Commination of Crystal Nucleation by a
Precipitatien Method

THERE are two wayvs to precipitate sediments of slightly
soluble salts, namely . by sunple mixing of the reagents or
hy the homogencous nmothod, that is, by developing the
reagont in situ and thus precipitating the nroluble salt
homogeneoualy in the whale bulk of the rolution. In both
cased no special care is taken with rogard o nuclestion wnd
tha parameter of timo.

The formation of u sediment of an insoluble salt com-
prines two basic processes, the character of which s guite
different : s chemmeal process inyolyving the formation of o
new compounid of the ns oxitimg in or introduecd into
the solution. and s physical procees of solid phase forma.
tion. Different kinds of this gencral scheme, comprixing
oxtrome and intermiedmte ciases, are ey examined.  The

March 2. 1963

[ TR [ AR O] B PO IEY ol :‘nnnpuuu-’ tortat ,on procreem e
sery dasts CThe phivarcal pres e s natbea cbaoa aned ke
depending on enistine coditions the salnd Pl s
obtwmed asonn anorphions body o that s ot poeade on 10 0
ceastal Introc or cg the crvstatbine, welloorderood <t

The prmaiple ot the new techngne whieh b
developed o to portorin the cheaneal tem ton we Ssloaiy
e necary to Ghtain A well oedered <ol plhase vhat o<
weryatalline torm of the sedonent, Under such condition -
mny new doatares, unknown unhl noa, have bewen ot
~pved! ?

Now tarther work haso reveaded that

(1t Crvstalhization prococds on noely of syt «
shape and amasn of only 100 0 or sinsller

(2) .\ great, but hinitedd, numbuer of orystallite <huapros are
obtainmd. The <hapwe depends on the nucieas acting ws a
centre of eryntalhzation,

(3) The differvut shapees are obtamed snnaltansonsly
which shows that just the specitic proportios of the nueleg
Are responsible for thewhape and not the propectios of the
nwvdium, for exampke. the concentration. surfaee tenson,
pH.ote (Fiye :

Fig. 1 < 00

(4) While introducing anall quantities of foreiyn ions
(the basic precipitate being barum chromate) crystatlites
of quite dufferent shape are obtained. Because of the lack
of soparating methods 1t could not be established until
now whether they were othor compounds or other crystal-
lino formas.

(5) A fractional prucipitation performed with the sid of
the new method removes the existing nuclei. On further
precipitation the number of crystallite forms diminishea.

(6) In spite of their very delicate structure the crystal-
lites are very stable. It has been stated that sediments do
not changoe while in contact with the mother liquor for a
period of even four years. showiny that the rolid phase has
been formed under conditions enabling the building of an
idenl crystal lattice, that ia, a lattice of lowest enorgy.

(7) Obeorvations have shown that nuclei formation
proceeds pomsibly on amorphous matter of indsfinite
composition (hydroxides ?, nilica ?).

1 thank Mr. L. Trojanowski for asistange in performings
tha experimental work

T. ADAusn

Departinent of Chemical Tachnology.

Inktitute of Nuclear Rewenrch,
Warraw .

VAdemnki, T. oamd Rykowskt, S, Nuel, Hee [uat. Warsaw, Kep N 01 ¢
(18 ly,

PAdanski. T., Nafure, 190 524 (1861),
*Adanski. T..ant Praytycka. K. Vuel Mes, Inal. Warsaw Rep. Noo 285 4
(1ual),
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§ Pl 1. Radiatin efloct on IINA ax percentage of the ronled, Open

clredes . vidvmity of native DNA: closed circles, visoosity of the singhe-
Stranded DNAT haif fiiied clrcien. breaking of the hy drogen onds
005 per cent DNA In 0 01 M sodium chloride

tion of the stranda, however, the Viscosity drops 1o 50
per cent after 500 r. Tho dose effect curve semm 1o have
two componenta: one with Dy; of 700 r., the other with
D)y, of 2,500 r. Tha tWo components of thia curve may be

the DNA, whore the Dy;-values of the two componenta
also have a ratio of | : ¢ (1.000 and ¢.000 kr.).

The brvuks of the «ingle strands are Prrmanent in native
UNA nver a longer period  1f the DNA w denaturd only
4 h after irrmhiation of 300 . the vieosets of tlw nonggle
mrands decreanes to 40 per cont of the control inatead of
M per cent. This nwwns that there s 4 small ‘after effoct
of the irradiation.

If DNA is first denat ured and then rradiated, the loss
of viacosity 1s very small. After 1,000 1., no change of the
VCosity wan obneryved. The sanie effect hea bevy der.
scribod by Marmur o of1 sfter irradiation of DNA with
ultra.violet light. The high sensitivity of the single
nucleatide chain in native DNA might be explained by the

fact that the target volume in the stiff double helix is ' fen i on obeerved that two siliptionl ‘gas
larger than the target in the coiled single-stranded DNA. ’ é prisme were formed Crystallites of

CLrier Haogs smialler size show two ‘funnels’ on the onds, inestead of the
LRICR Haaks ‘bubbles’, while others show only two or four dark pointe
Radiologinches Inat itut der Universitat, (Fign. 1 and 2). A similer foaturn wae observed by us
Freiburg im Brewgenn, eariior, while precipitating barium chromate from solu.

. , : ) . tions containing uranium and radium®.  Obeervati

Peacwhe A. R Progr. Itiophys. them 16 14 1060)  Abecander, p . .
"snd dncee K Aff"_(‘.m‘Ty:p. 'r.,:,'u Iniern :“..-,,” Howtom Tomma described elwewhere! * show that crystallites arn formed on
o (use). . nuclei conmixting of foreim substences. Tt ie supposed
cttler I AN Rt e (4 2w e that. in the cam recorded hece, baritum chromate cryatal.
oy, P Narmare, 3 | Entmer 8 apd bidkraut € P 10 At drad, . . . N

Nei 68, 461 (1vdn) lizew on womorphous radium chromate nuclei, traces of

-x.;i E R M Simons NS ot toune, 4, doAme Che e padium coming from uraninm and thorium always preeent
1T2e o,

Tlagen, 1. \urwre, 108, 16 41w n chromite orve. .
Clatadet R RphruseiTayke Mo omd Bl Ked . Rea 11 _The radioactive decay of radiim CRtaea stronyg radia
417 (10im tion damagy offecta sunilar to those dencribed, for oxample,

TMarmar, F Anderwn, Wb Mathes. L Berne & Cmpewnka. ¥ by Youhida* and Vinevards. The great onergy of the decay:

Hane 1 b ey Bl N ) SV w1 alno the concontration of the ROUPCe - At.h:,lnin. the m'_\'uh)l

nueleous produces affoets uum('mntl_\' sLrong ax to be vikihie

« RADIATION CHEMISTRY by smimple Mmicroncopical observation.  Adso it has been

mhown by un thy lightly lovering the tube of the micro.

: : Reope) that the ery utalline substance in the vicinity of the

Possible Radiation Damage Effects in Barium ‘bubble’ 1 of groater optical donuity and acta ay & rogular

Chromate rystals optical lens.  Thowe obaervations fit very well to the

Baket M chromate abtwined by the method elaboruted features of vacancio and interat)tial formation as posti.

moour laboratory ! 2 farme crystallites the shape of which lated for radioactivity offectu in crvatal latticen. Thae

depends on the kind of nucieus on which the crystallite funnels’ wiready mentioned have beon obeerved on very

i been formed. Undor specisl conditions, for example.  wmall objocta 5 Ty long. This fact mnetnss to be in accond.-

by fractiomal jrecipitation vsing the same method or by ance with a similar offsct dimeribed for \rranium motal by
previpitation froms ddute solutions, reagent grade potas. Rogern and Adanw?,

| : A023700140001-3
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In some CXpornente cryatnlliten whow g rialintion
damaga offncta hawe been obtained, wheen no furthor
changoe could be detectod. In other coamey crvetaliiton of
exactly the wame shape showsd no offects of thin ty e,
Dufforoncin, an auch, van bo aseribod to the difforont sizos of
radiom chromaie nucly, oe 10 dffernt radium (LG 150
prescut, that w, readungm 294 Uy~ 364 L radiam-228
(4 = 1620 v.) anel raddiogm, 2:n ty = 87y The atrongest
daman 1 expectend 1o f caunrd by radivun-224. Many
Othor obwery wt o5 sl A an good necordancee with the
ntarpretation of facts proseated horo,

T. Abawsky
I TrosaNowsng
Department. of Chemical Tochnology.,
Institute of Nuclear Rewoarch.
Warsaw.

! Adamski, T.. Naturs, 109, 52¢ (1901,

* Adameki, T., Neture, 107, u9¢ (1963,

Adarasil, T., Nuet Res. Inst.. Warsasw, Rep. Xo. a2y,

‘ Adameki, T.. and Priytyoka. R.. Rocrmibi Chemu (Waranw), 3¢ 301
(1062) (in’ Prench).

Yoshida, M., J. Phyy. Sor., Japan, I8, 44 (1961).
‘ Vioeyard. . H., Diar. Fored. Sor. 81, T (1981).
" Rogees, M. D)., and Adanic J.. J. Nad. Mat._ 8. 192,010 0,

CERAMICS

A Simple Flame Fusion Apparatus

Tnae need for iarge single cryntals of refractory oxides
haa been ever incruaeing in recent yoars  Tn many instan.
con further technological advancos are brang hampered by
the lack of materials of suitable parity and perfection.
One of the major sources of contamussion of materials
propared at high temperstim is the condanat in which the
materal is hested. The flame fusion tochnique 1w one
high-temperature crystal growth methid whuch over.
cumre the comtainer problemn we the materal nhder 1 v
tgation acts as ita own mpport A\ radbee o reagrhee.
review of the advantages. limitations. and W TWtaN, o
flame fusion furmacos is Kiven by Popas i 1 ik ~bitevy
by Bhubnikov and Sheftal.

This communication deseritog & simple portable fiame
fusion apparatus which can be constructed in mowt
laboratorice with readily available materiala,

The apparatus consista of three major compononta: (1)
the feed hopper and burner asaembly: (2) lowaring
mechanism: (3) the Ra4 systom. The usual feed hopper
8ssembly consists of an outer and inner hopper. The
inner hopper is fitted with A fine mesh sieve which is
vibrated by a tapper mechanism for control of feed flow.
A new dewign of a one-hopper feed asnombly hes been
incorporated into a Hamn fusion apparatus. In thix
version continuous and uninterrupted food  ratea an:
accomphished!.  Tha feed hopper i designed ®uch that
commeercinlly available hurner waernblios can be ased and
interchanged with caw.,

The pedestal on which the CrvRtal an grown et be
lowered nt a rate coqual ta the growth rate of e erystal
In addion the vote of Jowering st be varable to
coincude with sow or rapid ersstal growth It e ajun vers
important that the lowering mechanism transg: ar littie
vibration ae possible to the KTOWINZ crystal. .\ compact
and veraatijo lowering ne<hanism was dewigmend to elimi.
nato the dificultion usually encountered. A variabhe-spesd
d.e. motor and a ROAT tramn avatem poermit the Rrowing
bouls to be lawored in the continuous range from zero to
o per b The lowering mechanism is oquipped with
anindependently  yaruble rotation mechaniam which
Cun rotate from w finction to (M) rp.m. by suitable
choice of gvar and 1o, The housing for the lowering
moechaninm is shock mounted and can be positioned by
means of a two-dimensional wlide rat. A schematic
dingram of (he lowering  and rotation  mechaninm i
shown in Fiyr }
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10 BURNERS iN
2 CIRCLES OF 5

L Lo

SECTION a-a
rig. * Arnealing furnace

" in sty
annealing. This furnace consista of two rows of five:
burners each anring oxy-hydrogen gas. The 8 are
positioned and the manifold east in a refractory mnuffe "
shown in Fig. 2. )
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